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(54) METHOD AND APPARATUS FOR MEASURING DISTRIBUTION OF ILLUMINANCE ON 
ENTRANCE PUPIL 
(57)Abstract: 

PURPOSE: To enable maximum display of a resolution 
performance of an exposure device or an inspecting 
optical system by determining the distribution of 
illuminance on an entrance pupil plane of a lens 
automatically and by measuring and correcting partial 
coherency of an illuminating system and the degree of 
telecentricity thereof. 

CONSTITUTION: While a maximum light flux 10 
passing through the whole of an entrance pupil 9 of a 
reducing lens 2 is as shown by broken lines, an 
illuminating light flux 1 1 coming out of an illuminating 
system 7 actually is as shown by oblique lines. This 
illuminating light flux 11 is passed through a pinhole 3 
of a detecting unit 8 of distribution of illuminance on 
the pupil and observed at a position being apart by a 
prescribed distance (h) therefrom. Thereby the 
distribution of illuminance corresponding to the 
distribution of illuminance on the entrance pupil 9 of 
the reducing lens 2 can be measured. By disposing a 
two-dimensional sensor 4 and taking in the distribution of illuminance thereby, accordingly, 
an image 43 of a light source on the entrance pupil 9 having an outer periphery 42 is 
obtained. Partial coherency is determined by a prescribed formula from the size thereof 
corresponding to the entrance pupil of the reducing lens 2 and the size of the image 43 of 
the light source determined by measurement and then the barycenter thereof is determined. 
Thereby the amount of central deviation of the light source image is determined and these 
are corrected. Thereby a resolution performance can be displayed at the maximum. 
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Ai7/i'2lSr®t''5r irle4 19 , ® 5 l2leg^-f'^A:^/H3 
Jcle#A^ig7jr-r t) A7 ^ l7Sr® V '5»:7c < lafSto®;® 
WIirl5l«J4a'J^7iS'5I^T*$>5o -r<cA-^, ®10I2 
(a) leS^LAl^A;J’/i'21±le|4®10l2 (b) , (c) 




(5) 
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23 ^li '0 oltfc /H 2 ' 

T22d5m»Xll¥--fflffiB^tVTV'S, 

llt£^(lJII^-J3^t5i:l^«lc^TPo 
ll@lC^i".t P (CW'^:7/W21±<Dt'V/^— yH24:jiofc 
5t;55, i®/JsW>'X2i:iJ:t), 

H20l;i^fS-r5o 

/U3.=:s. M6<^S)tt'V^—y^I5li:l®*^S:ffi20*^^— 
S®5lhf5ti%fc<4®4r!>^y';^^-i?5 lei •? XSfc 
li, Y^^(o];e^Sb-r6. i p Lr®±<o®g^:ffiriel=i^ io 
-rsfiP.S:«-^*^i2l2 (a) ro^iel^m-r^r t^ss^gg 

2>cie, ±IElB±oH5S^>^cpa!l;£t(^^|e, 

21 Jiie-f <0 P'.234rli D /H2' (Ull 

H#fi5) Sriiiofc5fel4ffi/J'W>X2<OAlta9oSJ:i3 
t.Pc#<j£dS5= AStffll^«:SrSil Lfc3t:^10 

li. — fiU'^^'yw*S:ffi 20 le^^fe-r- 5 fci 6 , *©ffi 20 ; 4 > 
e>-^SS8fh^tv*:i4;BX*l4, (b) 

e.e.X> U^j7/l'21<02o® fV'jJx— yH2tl2' t<0 20 

y-±X(0^\ (=idL) ;65^fef>n, 1^120 

(c) le^i-iptc. mi 2 i 2 i (b) <Dmm^mzia-r^ 
IB^DO t ^SiaroUtg^ie^JitStl^ 
^le, (affi) 

yb21±®«IS©t'>-3l^-yi--tT22 (miO® (b) #®) 
^rffiv'^wtieip, ^ 13 iaies%i-ipv^^yi^±( 7 P=a- 
y^ieitiC U7cAS*®±l-felt5fi3g^>fli t O ^5^ 
ippjtv, MWle;feoTV'€)d»5d' 30 

Srf^^5'^'-rSwi;65-ct5, 

^tSCTlV; 

SfratoHJSWiiixttmioigie^-r i p 

j7yi'2l^fflt''5e:i:ieJ:'3, ^5Hte^Ufc:u^^/W3 
±letfA'5rtg*:-rP:!!^7;^i7^fflv'S^;i< 

tfc:4^ Bi4Hle^-ri5ieu>X 
264:14 U o It fc yi'244:ffl v 'T t> ^^^(D :iti>^X^ 

5o l^m (a) ie^Lfc25a,25b~25zl4UVX5:ftSt)o 
ltfcli">t'— yi'irli •JoltXV'/iV'f yui cp-<T 

4r:^U (b) le, W®1214rlS3 4o 

IS (c) le^uyt, 

HJSW: 

mi604rfflV'-rlli?^-t-S„ 
fllSiaietJV'T. M6l4t> 

3iyN;^^-v?5±|e^ltTfct), v? 5 I4XY 

Z*-(p)le^»)^tgT-fo2>= M6 

l4*t(i®(Z)#|ll6^led3it5 1 l^1*ieS^t*>2j^— /H5 1 

yH24:iiofc3tl4, i®/J' U >X 2 le i 9 , 
w5^^^yH3i:*®i^£S<a;B20leig^t-5<, wCTn so 
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M60 f yH 5iJ5 :7 yb*!S:fi£®20± iC'etB-f 5 

iplea5^F^lAlcc>^i^g-&i5-&4^i-^), 
P5.v^-c^4rXY:^I^|e^l(jL, ^160 (a) le^-f-iple 
f>-5^— ywg<Z)Hga^J-^4:#5. 9 fVsj^— 

yKO=fJ-t,'fi:g474:^fc5o )5:le, l>3iyN;:^-r— 1?5 :g^z 
;^|SUe-;6ffi®lh7t*ltT^$-fr5„ rcPttJSX, fp^y' 

P^7"-i^5 4:XY:^lRlie^tbL, ^1611 (c) te;g%-tJ;p 
MI 6 H (a) yKOtl3,£,^^g47t^ ^ 

rc>HA (Numercal Aperture) b'^^yWtt®:(5Z 

@20d^ e> JEK h glix7e<4gX(7>e@|e^ a t* •SSDo 4:^ 
«> 5 rtd 5 i^|gT*fc 5 . LfcdS-oX, ;etOgDotc^J-L'ffi 
g47t4r, a!l)tLteKa5t5ftilem4a-g-t3-iJ:5C:i:leJ; 

13 V — (ag) 

0-ftL*i4:^«)5e:t;dS^ggt;fc5„ as, r<D*-^X 
tti7rE.ys;:^.-7=— -;;5 5<7PZ:^I^0P;:^ b o — 3jS+^tlefetL 
l4ttffi±©^,g:»:fliay;E=-= ■;/ b 164r-€:<Z)S S 
±<o^,s^t^a!)^3-= S' b tmm-ti, :ztt>ixt 5 . 
^tSWl: 

±iE<Z)?yS0i)ll:!i^ ^ IVIejo V 'X . u ^ :7 yv*^S;{a;g20 
t> ggSt h ^tv:fcfiBlcS3t tf V'Jb-yn 5 4rS:it S 
le, mi70<Z>J:p'i:;5-fe't>‘5TfiiXfc.5. f 
SOfOREleant*. :7 p A^28leX t *SPfe^.27 i S3t fc' 
>Jb-yH2i: 4rK:it. At JiCS3t*274rKlttcffl|(OB4r 
W'f^^J'yw^S^agzoie-g- j:>-&5 1 Tffi!)(OS3fc yb 
12ds iyf^^'yw^ffig20d^bgtUXB*^ns r t le/i 
S. 4/7:^50®Jb®(et':^7b— yuj: •) t>7£V''S:3t.?S274r 
Slt^tcoi4a!3t^coi^S4:ii^-t'5ft.*Xfo5. Z.<OX 
p le-r s C t le i »3 , !|^§SBg58-7l36* if le;^ e>ti-5 i 
p*T7-1’s<>'b5^^(e>^7-fe:y btSMSiJS^S^t Ott# 

mi^Wll: 

H 1 8EI 14 C its X # fcg3tiSlg<Pfi8 7 ro A 

fls:{»J^^-a:X:^U*:toXfeoX. 7 

l4m5lSletti£i:-frL«>X}iiV'Xfc5. ^^tr39*^fc^-yr 
?>itfc3tl4, 0^ffiRffi^4O. =3—yV' K5 7— 60^ UV 
X614:SX. 'f >7:/w— ^41leAtt-i*5. Z.cO'i 
xw-:?4i<^3m#tffiiei4. om^mm-r^mam*)30ii 
^ltbitXV''5. 62, 

u:^X63lei I9 lyf^f'yH34:Mb L, iffi/J'W'P'X2 <DA 
Mlg9lei^l4it5, 

Sf-lr P-D-HX a M4:aiJ5e L, SS§g*®»lHlK70ie i 
>3 aM:i»5^iile/4:5Ppgj'9 30(75BBPS4:, @)tSiKI3 
x>^#;tXI4-5r^Sgj (3 4rS!)d'L^fb ^ -er-S. 

»:le, 

I4, MPSI3 30OfiB4:3feMleil::ft:fe‘|6)|ci!):b»U7tij, 
XI47Kffitr39<Ofi;g4:PSLXffijEXS. X. M<T>^— 
7— RS?gic;ttoXV''ieV'»'g-t''ii?*>, §Sp^9 30O^ 




( 6 ) 
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2 9 ±1-)®^ LTV'/iV'^i-^lC 

(4. =>7'Vf-u>'X63^3t$6;^l^lct!)*»UTgSP^») 
30O« Sr jE5Sllffi/J' w >X 2 coAWtt 9 i 5i 1C 

rtie>ro®aS(4^-rLr/U'T*tToT'bJ:V' 
L. ^-;?^Sr®J^LTgEi)T•^T'^T'bJ:v\ 

J: p (c-^lc3t^^tcfflv'5 V- 
i^X(c(43t^W^ii|5l^:45^^ffi-r2)^, offiirSI^Siro 
BI#H^22iaroJ; 9 (c*5)4^ Z(D:ij—:fny<^—>(0 
^fe^?l?4^(cJ:oT:^<bi-5= -tct?, S3tSie(c43V' 
-c. w 

vXOafflSrSiS^Sffilc^xffiiii-rsyCfeJc, :$:||ISfiiiJ 
X-^-f 4plcL-C®.?^*<DSl5:^46^=it-v>'> (at!) 

^roffiSrSIC^l8l2llC^1-®?q*(7)ggpgf'5 30 
oSSr®J{iLoMS'^'ft:^F-a:2>„ C <Da'j;£ i: ii p S? |9 30 
irJ-4:'?, Effi*afiSST3l^»::SS^ 
Ui'Xc^^S^tt^gSrftAffitc^S-rSwirdS 

HISWIII: 

■t^mwm, mzomi^^ir^o 

lc^i^®38d‘fc h Ki^fcfirBlc t’VJJ^-zHS i: 
-fe>'-!M4Sr^!|Ef;^^-':^±JCsS:g-r'5r i:(cj:i3. SflizE 

rit-uvv' (afii) iat/. 

SIC, ^b^;^<D 9:^X32, W>X33,XI4, 7>-X320ia; 
eice;4'4L'5^Jtffl 7 T 'f ^<-rofigSrXYZ:;^l^ IC^S 

UT W7Xco5tf4lcj!l-i-S>BB.|g^|i<o-f nSr#< -Ti t 
icJrt), ^!^|c»UXS(^>5r-7-aEI^Sr^^L, #lc 
w i sr^ifeic-r 5o 

eiitftajuyciplc, ;^^Wc4i^|^, i/^Xct^aM 
ffi±t,L<l4Altli<^.^.Sr»-^Sr^*Sri:lc4t), ® 
BJ3t#SOgi5r»-=>t-^^^'> (offi) ^^<14, 
fc-wr/v-lcS^^Hr^/SSr^fe, RS8q3t#SSrilS 
UXg]^S3tSrtT9 J:9tcL./c<OT% ^'7X(D/||B^±fi6 
S-SAffi^S^ 5 C i ^5-e# 

[^1 701 



27 20 
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milil7!;M^3 0l43B:^l^(O|gffi«sj I Sr:^L, Hi 014 
H2 0l4^K^#fEtfcB?fffi0, H3 
0l4f^ffllftWiaxfe^). 

H4 0l4Hli£0>JlOj£r,ffl^J<^IttB^0Xfol5, 00 (A) 
I4m^6^^4^^ll^ iSia (B) l4f^fflB00Xfc5o 
H5 0:?l)SH9 0l43^^B^(DHiSWISr^U, H5 0I4 
H6 0RTJH7 0l4A;Kr^#iELfc»f 

®0, H80 (a) , (b) , (c) 21O'H90 

(a) , (b) l4f^ffiISi00Xfo5o 

10 HlO075MHl30l4>^^0<OHJfe«sjIIISr^t^U, HlO0 
(a) . (b) . (c) l4UA7/K7>SLig0, H110I4 

JtS§Sr#lELA»f®0, H120 (a) . (b) , (c) 

ZfcO:Hl30l4f^ffiiaB^0XfoS„ 

HH0 (a) , (b) , (c) l43|i:^ig<DHJ£0iJIVIc43 

145 

Hl50:RO'Hl60l4:A^0i7)HJ£WVS::^b, H150I4 
3t^Srf4IHLAEgfffi0, Hl60 (a) , (b) . (c) 

l4f^fflIft?q0T*fc5„ 

Hi 70144:^ roHiS WI IC43 14 5 S3t t* >• — /KOlft 
20 00X*)5. 

Hl80l4^^?g®HtfeWIISr^L, ^SSSr44IELA»f 
®0XS>5o 

H190 (a) , (b) l4Hife{BJIIlcHl'*.UA77K7>fSi 

00X&5. 

H2O0l4:A^Bjro^J6WlIISr^b, 3tSSSrf4l2LAWf 
®0X*>5, 

H210l4^^65l€«sJS:^b, )tSSSrf4ISLAefffi0Xfo5o 
H220I4— c g ir i: Oil# Sr^-T0 

H230RU'H240l4iJ65l5ft$glc45l45^M<7)Si00 

30 Xfc5o 

I UA7/K 2 i^/J'^VX, 3 

/W, 4 2)!>JA3t-trl^l4, 5 '✓=, 6 

7 mm^. 8 HSgr»Sfi^ai:3-='y 

b, 9 i^>^X(73AJ4ttx 10 

II 12 /K 13 WA7/K 

14 15-”-S3tt">-Jb:— 

/K 16 3/ b, 21 30 

IflPS^t). 



[H2 301 





( 15 ) 
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